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$M$ $C^{3}$ $F=(F_{1}, F_{2}, F_{3}):Marrow C^{3}$ (null)
$(F_{1}’)^{2}+(F_{2}’)^{2}+(F_{3}’)^{2}=0$ $M$ ‘ $M$
$C^{3}$ $R^{3}$ $\pi_{E}:(z_{1}, z_{2}, z_{3})\mapsto({\rm Re} z_{1}, {\rm Re} z_{2}, {\rm Re} z_{3})$
$F:Marrow C^{3}$ $f_{E}:=\pi_{E}oF:Marrow R^{3}$ $M$ 3
$E^{3}=(R^{3}, (dx_{1})^{2}+(dx_{2})^{2}+(dx_{3})^{2})$
$f:Marrow E^{3}$ $M$ $\overline{M}$ $C^{3}$ $F$
$f=\pi_{E}oF$
$\pi_{L}:C^{3}\ni(z_{1}, z_{2}, z_{3})({\rm Im} z_{3}, {\rm Re} z_{1},{\rm Re} z_{2})\in R^{3}$
$F:Marrow C^{3}$ $f_{L}=\pi_{L}oF$ $f_{L}$
3 Minkowski
$L^{3}=(R^{3}=\{(x_{0}, x_{1}, x_{2});x_{0}, x_{1}, x_{2}\in R\}, \langle, \rangle=-(dx_{0})^{2}+(dx_{1})^{2}+(dx^{2})^{2})$
( $0$ ) ( -Weierstrass [9, 10]).
$F$ $f_{E}=\pi_{E}\circ F$
$f:Marrow L^{3}$ $M$ $\overline{M}$
$F:\overline{M}arrow C^{3}$ $f=\pi_{L}\circ F$ ( ) $f$
(maxface) $[$ 16$]^{*1}$ . Minkowski ([3])
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([9,10,16,8,7]).
-Weierstrass
1.2 de Sitter CMC-I
3 $f:Marrow E^{3}$ ( )
$ds^{2},$ $\Pi$ $M$ $\overline{M}$ $-1$ 3 $H^{3}=H^{3}(-1)$
$\hat{f}:\overline{M}arrow H^{3}$ $ds^{2},$ $\Pi+ds^{2}$ (
Lawson ). $\hat{f}$ 1 1 “CMC-I ”
Weierstrass CMC-I
([2, 15]) :3 $H^{3}$
$H^{3}=$ SL $($ 2, $C)/$ SU(2) $=\{aa^{*};a\in SL(2, C)\}$ $(a^{*}=^{t}\overline{a})$
SL $($ 2, $C)$
$\pi_{H}:SL(2, C)\ni X XX^{*}\in H^{3}$
$M$ $F:Marrow$ SL $($ 2, $C)$ $\det(F’)=0$
(null) ’ $M$
$F:Marrow$ SL $($ 2, $C)$ $f_{H};=\pi_{H}oF:Marrow H^{3}$ CMC-I
CMC-I $f:Marrow H^{3}$ $M$ $\overline{M}$
$F:\overline{M}arrow$ SL $($ 2, $C)$ $f=\pi_{H}oF$ $F$ CMC-I $f$
3 de Sitter 3 Lorentz 1
$S_{1}^{3}$
$S_{1}^{3}=$ SL $($ 2, $C)/SU(1,1)=\{ae_{3}a^{*};a\in SL(2, C)\}$ $e_{3}=(\begin{array}{ll}1 00 -1\end{array})$
(1.1) $\pi s:SL(2, C)\ni X Xe_{3}X^{*}\in S_{1}^{3}$
$F$ $fs=\pi_{S}oF$ 1
$F$
$M$ $S_{1}^{3}$ CMC-l (CMC-I face) , $F$
([4, 6]) . CMC-I $S_{1}^{3}$ CMC-I Minkowski
2
$F=(F_{ij}):Marrow$ SL $($ 2, $C)$




$\blacksquare$ CMC-I $H^{3}$ $f:Marrow H^{3}$
$\nu$ $p\in M$ $p$ $\nu(p)$ $H^{3}$
$\nu$ (p) $[\gamma_{\nu(p)}]$
$H^{3}$ $\partial H^{3}$ $\partial H^{3}$ $C\cup\{\infty\}$
(2.2) $M\ni p[\gamma_{\nu(p)}]\in C\cup\{\infty\}$
$f$ $f$ CMC-I
$F$ (2.1) $G$ (2.2)
CMC-I $f:Marrow H^{3}$ $ds^{2}$ , $K$ $d\sigma^{2}:=$






$g$ $f$ $F$ (2.1) $F$
$f$
$\blacksquare de$ Sitter CMC-I CMC-I $f:Marrow S_{1}^{3}$
$f$
: de Sitter $S_{1}^{3}$
$\partial S_{1}^{3}$ $S^{2}$ 2 ( )
$\partial_{+}S_{1}^{3}(\partial_{-}S_{1}^{3})$
2 1 $\pi:\partial S_{1}^{3}arrow C\cup\{\infty\}$
CMC-I $f$ $\nu$ $p\in M$ $\nu(p)$
$\nu$ (p) $(t)$ $[\gamma_{\nu(p)}]\in\partial S_{1}^{3}$ $\pi$ $f$
$F$ (2.1) ([6, Section 4]).
CMC-I $f:Marrow S_{1}^{3}$ $ds^{2}$ $K$ $d\sigma^{2}:=Kds^{2}$ $f$
( ) $M$ $-1$
$f$ $F$ $g$
(2.4) $d \sigma^{2}=\frac{4dgd\overline{g}}{(1-|g|^{2})^{2}}$
. CMC-I $f:Marrow S_{1}^{3}$ $\Sigma_{f};=\{p\in M;|g|=1\}$ ([6, Theorem 1.1]).. CMC-I $f:Marrow S_{1}^{3}$ $M\backslash \Sigma_{f}$ $d\sigma^{2}$ $g$




1 ([6, Defintion 1.2], [17, Definition 1]). 2 $M$ 3 $(N, h)$





2. CMC-I $f:Marrow S_{1}^{3}$ $F:\overline{M}arrow SL(2, C)$ $SL(2, C)$
$F$ $ds_{\#}^{2}$ $M$ $f$ lift
metric
(4.2) (cf. [6, Remark 1.11])
3 ([6, Definition 1.3]). CMC-I $f$ weakly complete





CMC-I $f:\overline{M}\backslash \{p_{1}, \ldots,p_{n}\}arrow S_{1}^{3}$ $pj$ $pj$ $f$
$\{|g|=1\}$ $|g|>1$ $|g|<1$
$|g|-1$ :
5 ([6, Proposition 4.2]). $\overline{M}$ $M=$
$\overline{M}\backslash \{p_{1}, \ldots,p_{n}\}$ CMC-I $f:Marrow S_{1}^{3}$ $pj$ $g$
$|g|<1(|g|>1)$ $pj$ $f$ $\partial_{+}S_{1}^{3}(\partial_{-}S_{1}^{3})$
32
$f:Marrow S_{1}^{3}$ CMC-I $F:\overline{M}arrow SL(2, C)$ $f$ $\overline{M}$ $M$
177
$F$ $\tilde{M}$ $M$ 1
$f=\pi_{S}(F)=Fe_{3}F^{*}$ $(e_{3}=(\begin{array}{ll}1 00 -1\end{array}))$
$M$ ((1.1) ). $\tau\in\pi_{1}(M)$ $\overline{M}$
$Fo\tau=F\rho_{F}(\tau)$ , $\rho_{F}(\tau)\in$ SU $($ 1, $1)=\{a\in SL(2, C);ae_{3}a^{*}=e_{3}\}$
$\rho_{F}(\tau)$ $F$ SU(1, 1)
$\rho_{F}:\pi_{1}(M)arrow SU(1,1)$
$M=\overline{M}\backslash \{p_{1}, \ldots,p_{n}\}$ ($\overline{M}$ ) $pj$
$\tilde{M}$
$\tau_{j}$
$\rho_{F}(\mathcal{T}j)\in$ SU(1, 1) $pj$
SU(1, 1) SL $($ 2, $R)$ PSL $($ 2, $R)$
SU(1,1) 3
6. CMC-I $f:\overline{M}\backslash \{p_{1}, \ldots,p_{n}\}arrow S_{1}^{3}$ $pj$ $\rho_{F}(\tau j)$ ( )
$pj$ ( )
:
7 ([6, Theorem 3.1]). CMC-I
4
CMC-I $f:Marrow S_{1}^{3}$ $F$ , $G$ , $g$
$ds^{2}$ II
$ds^{2}=(1-|g|^{2})^{2}\omega\varpi$ , $\Pi=Q+\overline{Q}+ds^{2}$ , $\omega=\frac{Q}{dg}$
$Q$ $M$ 2 $f$ Hopf
(4.1) $dFF^{-1}= (\begin{array}{ll}G -G^{2}1 -G\end{array})\frac{Q}{dG}$
$f$ $ds_{\#}^{2}$
(4.2) $ds_{\#}^{2}=(1+|G|^{2})^{2}| \frac{Q}{dG}|^{2}$
$(G, Q)$ CMC-I : $M$
$G$ 2 $Q$ (4.2) (41)
$F:\tilde{M}arrow$ SL $($2, $C)$ $\tau\in\pi_{1}(M)$ $Fo\tau=F\rho_{F}(\tau)$
$\rho_{F}$ : $\pi_{1}(M)arrow$ SL $($ 2, $C)$ SU(1, 1) $F$ $f=\pi_{S}\circ F:Marrow S_{1}^{3}$





$M=C\backslash \{0\}$ ( 2 ),
$G=z$ , $Q= \frac{\lambda dz^{2}}{z^{2}}$ ( $\lambda$ $0$ )
$\beta$
(4.3) $\frac{1-\beta^{2}}{4}=\lambda$ , ${\rm Re}\beta\geq 0$
(4.2) $ds_{\#}^{2}$ $M$
$\blacksquare$ $\lambda$ $\lambda<1/4$ (4.3) $\beta$
$F= \frac{1}{2ffi}(\begin{array}{ll}z^{1/2} 00 z^{-1/2}\end{array}) (\begin{array}{ll}-1-\beta 1-\beta 1-\beta \beta-1-\end{array})(\begin{array}{ll}z^{-\beta/2} 00 z^{\beta/2}\end{array})$
(4.1) $\overline{M}$
$\tau$
$Fo\tau=F\rho_{F}(\tau)$ $\rho_{F}(\tau)=(\begin{array}{ll}e^{-\pi i\beta} 00 e^{\pi i\beta}\end{array})\in$ SU(1, 1)
$\pi_{S}oF$ $M$ CMC-I
$g=z^{\beta}$
$|z|=1$ 4 $f$ $f$
([2,16])
$\blacksquare$ (4.3) $\beta$
$\beta=m+i\mu$ ( $m$ $\mu$ $0$ )




$f=Fe_{3}F^{*}= \frac{-1}{|\beta|}(_{e^{-i\theta}(\frac{1}{2}\sin\varphi(1+|\beta|^{2})+\frac{i}{2}\cos\varphi)}r(\mu\cos\varphi-\frac{1}{2}(1-|\beta|^{2})\sin\varphi)$ $\frac{1}{r}(-\cos\varphi-\frac{1}{2}(1-|\beta|)\sin\varphi)e^{i\theta}(\frac{1}{\mu 2}\sin\varphi(1+|\beta|^{2})-\frac{i}{\beta}\cos\varphi))$
$M$
$z=re^{i\theta}$ , $\varphi=m\theta+\mu\log r$
$\Sigma_{f}=\{\varphi\equiv 0 (mod \pi)\}=\{z=re^{i\theta};\mu\log r+m\theta\equiv 0 (mod \pi)\}$
( 1) $f$ $f$
$\blacksquare$ (4.3) $\beta$ $0$ , $\lambda=1/4$
$F= \frac{1}{2\sqrt{}\partial}(\begin{array}{ll}z^{1/2} 00 z^{-1/2}\end{array})$ $(^{-} \frac{\frac{1}{?}}{2}$ $- \frac{}{2}\log z-1\frac{1}{?}\log z-1)(\begin{array}{ll}e^{-\pi i/4} 00 e^{\pi i/4}\end{array})R$, $R=\sqrt{\frac{i}{2}}(\begin{array}{ll}1 1i -i\end{array})$
$F$ (4.1)
$f= \pi_{S}\circ F=Fe_{3}F^{*}=(^{r(-\frac{1}{2}\log r+1)}\frac{1}{2}e^{-i\theta}\log r$ $\frac{1}{r}(\frac{1}{2}\log r-1)\frac{1}{-2}e^{i\theta}\log r)$





1 (Kim-Yang [11], 2).
([7]). 2
CMC-I Minkowski de Sitter
([7]). CMC-I [13]
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